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SUMMARY
The Galapagos Islands are under threat. I argue that social sciences in Galapagos must be strengthened so as to
improve management, and that Galapagos must be seen as a social and ecological system rather than as an ecological
system in which people are considered adjuncts.
RESUMEN
Un cambio de paradigma en la investigación de Galápagos. Las Islas Galápagos están bajo amenaza. Sugiero que
las ciencias sociales en Galápagos deben ser fortalecidas para mejorar las estrategias de manejo, y que Galápagos debe
ser considerado como un sistema ecológico y social en lugar de un sistema ecológico en el cual la gente es considerada
como un aspecto complementario.
INTRODUCTION
The Galapagos Islands appear in the international news
as “in crisis,” “under threat,” and “at risk” with increasing
frequency from the mid-1980s. This paper critically
examines research in Galapagos and calls for an increased
focus on social sciences in an integrated and holistic
research framework. In particular, I emphasize the need
for the Galapagos archipelago to be viewed as an in-
tegrated “human ecosystem” rather than as a natural
ecosystem in which people are adjuncts.
The presentation of solely biological information,
without placing this information in a social and cultural
context, will deepen conflicts between researchers and
the local community and national decision-makers. These
conflicts and the absence of social, economic and cultural
information will not serve the long-term conservation of
the islands. As in the 1950s, there is a need for a paradigm
shift in Galapagos research to include more explicitly the
social and cultural sciences so as to address the now more
complex conservation problems.
This paper presents a possible model for examining
socio-ecological interrelations and to help identify gaps
in our understanding of the Galapagos human ecosystem.
NOT JUST A “NATURAL” ECOSYSTEM
The Galapagos Islands have been long recognized for
their unique characteristics. They are one of the last
remaining “pristine” locations, acknowledged as such in
1978 when they became one of the first locations
inscribed on the list of World Heritage Sites. Few other
tropical archipelagos retain such a high percentage of
their native species, a feature that owes much to the
late arrival of people (Snell 2002). The islands were
discovered in 1535 and subsequently used by pirates,
whalers, colonists, prisoners, the military and scientists
(Hickman 1985, Schofield 1989, Whitehead et al. 1997,
Larson 2001).
From the mid 1600s, the islands became connected to
global commerce as privateers used them as a base to
attack Spanish sea routes and ports. From the 1700s to the
mid-1800s whalers hunted the rich waters to the west
and sealers harvested the pelts of the Galapagos fur seal.
The islands were annexed by Ecuador in 1832 and saw a
series of colonizations linked to agriculture, fishing,
penitentiaries and collection of orchil (a lichen), and during
the Second World War they were used as a U.S. military
base (Hickman 1985, Torre 1996, Larson 2001, Idrovo
2005, Ospina 2006).
The visit of Charles Darwin in 1835 was pivotal for the
islands (Corley-Smith 1979, 1987, 1990, Larson 2001). The
centennial commemorative visit to the islands in 1935
coincided with the first legal protection of Galapagos in
1934 and 1936. These actions were concreted, after the
war, by the formation of the Charles Darwin Foundation
in 1959 and official inauguration of the Charles Darwin
Research Station in 1964 (Corley-Smith 1990). Tourism
began in the late 1960s with the support of the Charles
Darwin Foundation and Government of Ecuador (de Groot
1983, Tindle 1983, Kenchington 1989, Epler 1993, 2007,
MacFarland 2000). Subsequently, tourism has been the
driver of economic and human population growth (Epler
1993, 2007, MacFarland 2000, Grenier 2007a, 2007b, 2007c,
Watkins & Cruz 2007). This growth has, in turn, been the
basis for an increasingly complex institutional, political
and cultural environment that requires constantly
shifting organizational and educational strategies.
Today, Galapagos is integrated into worldwide
markets for tourism and fisheries and is tied into inter-
national consciousness through conservation and the
research legacy of Charles Darwin. Galapagos also finds
itself under growing pressures in the face of strong inter-
national markets and demands from the local community
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for greater inclusion in enterprises. The islands are a
destination for visitors and transient resource users and
five of the islands are home to a population drawn
primarily from mainland Ecuador. The archipelago is
linked to global social networks and plays a role in global
education and research. These connections influence the
development options and ecology of the Galapagos and
over the past 20 years connectivity to the outside world
has grown considerably. Growth appears cyclical with
an expanding economy driving an increasing population
which in turn increases demand for economic growth;
several authors have argued that this rapid globalization
is not sustainable (Taylor et al. 2006, Grenier 2007a, 2007b,
2007c, Watkins & Cruz 2007).
RESEARCH: A BIOPHYSICAL FOCUS
Research in Galapagos began with the visit of Charles
Darwin to the islands in 1835. Darwin focused on geological
and biological issues and his visit triggered numerous
subsequent research and collecting expeditions including
those of Louis Agassiz in 1872, the California Academy of
Sciences and Stanford University (Beck 1903, Larson 2001).
In the early 1900s, the Smithsonian Institution, the New
York Zoological Society and many private naturalist
expeditions visited the islands (Beebe 1924, Allan Hancock
Foundation 1943, Lack 1945, Larson 2001). Until the Second
World War, Galapagos research was almost exclusively
biophysical or utilitarian in the case of collecting trips for
museums and zoos.
During the 1950s a shift in research focus occurred in
Galapagos, reflecting a global trend: researchers became
increasingly interested in the conservation and protection
of the islands (Eibl-Eibesfeldt 1958, 1960, Bowman 1960).
Strong scientific interest in the islands resulted in the
establishment of the Charles Darwin Foundation in 1959
and the building of the Charles Darwin Research Station
in Puerto Ayora in the early 1960s (Corley-Smith 1990).
In the 1960s, research in the islands focused on bathy-
metry, climate, archaeology, botany, marine biology and
Darwin’s finches; conservation strategies and the need
for planning for colonization were also emphasized
(Anon. 1963). The Galapagos International Scientific
Project focused on evolution, adaptive radiation, animal
behaviour, botany, physiology, vulcanology, petrology,
plate tectonics, climate, oceanography and the marine
environment; interestingly, economic and energy issues
were examined in three of the 40 articles (Bowman 1966).
The Galapagos Science Conference in 1972 emphasized
the need for multidisciplinary research on the plants,
climate, marine environment and invertebrates, and also
called for work on human populations, agriculture, land
use, fisheries and the impacts of tourism (Simkin et al.
1972). Two compendia publications in the 1980s focused
on climate, the marine environment, oceanography,
geology, plants, invertebrates, reptiles, birds, lichens,
tortoises, iguanas, introduced species and conservation
(Anon. 1982, Perry 1984). Bowman’s (1984) review of
Galapagos’s contribution to science and understanding
focuses on evolution, predator-prey relations, geology,
climate, origins of life, deep-sea vents, natural selection,
animal reproductive behaviour and early human coloni-
zation. The Compendium of Science in Galapagos (Sitwell
2000) has little content on social and economic issues
except for papers on tourism and conservation, but again
is focused on invasive species, plants, invertebrates,
marine ecology, reptiles and ornithology.
Grenier (2007a) summarized the history of research
in Galapagos and found that only 3 % of research publica-
tions had been related to policy, tourism and institutions.
Taylor et al. (2006) and Epler (1993, 2007) lament the absence
of economic information and tourism monitoring for
management. Of the 7531 references collated by Snell et al.
(1996) up to 1995, 1.7 % referred to tourism, 2.7 % to educa-
tion, 0.7 % to economics, 3 % to political and social issues
and 0.3 % to agriculture, reflecting the paucity of research
on these issues. Over the years of research in Galapagos,
there has been interest in understanding the social and
cultural aspects of the islands, reflected by several forays
into the social sciences (Loza 1981, Rojas 1992, Rodríguez
Rojas 1993, Grenier & De Miras 1994, Ospina 2006, Grenier
2007a). These studies were often in support of planning
by the National Institute for Galapagos (INGALA).
However, there has not been a consistent attempt to build
a social science programme in Galapagos.
Historical research in Galapagos has therefore focused
on the biophysical sciences (Larson 2001) but this does
not provide sufficient information for effective manage-
ment (Pimbert & Pretty 1997, Johns 2007). The wealth of
biophysical research is a testament to an extraordinary
history of scientific interest in the islands; but this interest
unfortunately makes the paucity of social science all the
more obvious.
TIME FOR A CHANGE IN FOCUS
The Galapagos Islands are a social-biological system;
changes in the biological are affected by changes in the
social and vice versa. The natural, social and cultural
resources and their dynamics are linked to and governed
by social systems, social order and extrinsic and intrinsic
cycles. The management of such a system requires a holistic
and integrated approach; reductionist and sector- or
discipline-based research may miss critical nuances of
the system, with unpredictable consequences for manage-
ment interventions.
The Galapagos ecosystem can be viewed as consisting
of various resources that flow within the system and into
and out of it (Machlis et al. 1999). Social systems, social
order, and social cycles within Galapagos determine these
flows (Fig. 1). The result is a complex socio-ecological
system wherein management actions have consequences
that are difficult to predict. Understanding this complexity
is important for effective planning. Natural capital in the
Galapagos Commentary
32 Galapagos Research 65
islands consists of the biodiversity, energy, nutrients,
water, minerals, land and tourism visitor sites. Socio-
economic capital includes the available knowledge about
the islands, the local population and its capacities, living
spaces, transport, tourism infrastructure, productive
capacity and available investment capital. Cultural
capital includes local beliefs, myths, ideas, values, trust,
local identity, local institutions and organizations, and
local perceptions.
The Galapagos of the future will be determined by the
ﬂows of key resources within the islands and between the
islands and the world. Critical resources change over
time. The most important ﬂows for the islands at present
are of people (tourists and residents), non-native species,
fossil fuels, investment capital, goods and products,
nutrients and information. The movements of critical
Figure 1. Model of the structure of the Galapagos human ecosystem, adapted from Machlis et al. (2005: V.05.2).
resources are in turn governed by social systems,
predictable cycles and social order within the islands.
The most important of the social systems are commerce
(in particular tourism), justice, health, education, recreation,
non-government institutions, donors, government,
planning systems, solid waste and water management
systems, local sustenance, transport systems and family
structures. The most important cycles are political
(election) cycles, the El Niño Southern Oscillation (ENSO),
vacation cycles and ﬁshing and tourism cycles. Perhaps
the greatest determinant in the past of resource ﬂows has
been social order: residence and origins of people, informal
and formal norms, and the inﬂuence of private investors
in decision making.
Critically, it is clear that examining only biodiversity,
geology and climate in a complex social and ecological
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system such as Galapagos does not shed sufficient light
on the major drivers of change. Socio-economic and
cultural resources, water, energy, land use and nutrient
flows are critical and not studied enough. Perhaps more
importantly, there is little understanding of social
systems, social order and social cycles beyond those
driven by climatic cycles such as the ENSO. Similarly, a
much better understanding of flows of fuel, materials and
capital is required for effective management of this system.
THE “HUMAN ECOSYSTEM” APPROACH
Viewing Galapagos using the “human ecosystem” model
allows us to evaluate important interactions and guide
research priorities. The lack of baseline social and cultural
information about Galapagos has been noted (Ospina
2006) and there are few integrated analyses of the
problems in the islands (Watkins & Cruz 2007). The
problems in Galapagos are frequently multidisciplinary,
cutting across the social, cultural and biophysical, as can
be illustrated by the following examples. The human
ecosystem framework helps analyse the varied and
multiple interactions in a complex system by boiling
them down to key flows and interactions.
Fisheries management
There is substantial information available on the popula-
tion biology of sea cucumbers (e.g. Toral-Granda &
Martinez 2004, 2007, Hearn et al. 2005). However,
consistently, decisions relating to the sea cucumber
fisheries have been taken without adequate under-
standing of relevant social, economic, political and
cultural factors. There has been little research into the
political and socio-economic aspects of the fishery,
especially on the market forces and capital flows that
drive it. It is arguable that the lack of this information and
failure to set the fishery in its political, economic, social
and cultural context weakened decision making, which
has resulted in favouring short term gain and resource
depletion over long term benefits.
In the future we will see increased demands for marine
resources. Whales, fur seals, tuna, sharks and sea
cucumbers were harvested from the waters surrounding
the islands; shark fins, sea cucumbers and lobster continue
to be exported legally and illegally to markets in the U.S.A.
and the Far East. The challenges to managing marine
resources will increase as demand increases and it is
likely that new marine products will appear for sale from
Galapagos. Pressure to permit semi-industrialized access
to the pelagic fisheries within the Galapagos Marine
Reserve will also increase. The fisheries resources of the
islands are also nested in the context of international
fisheries issues: the local social ecology of fisheries is
embedded in the global, through migrant species har-
vested outside the marine reserve and through shared
markets. The viability of Galapagos fisheries is also highly
dependent on climatic and oceanographic cycles and
change. Ultimately, research for effective fisheries manage-
ment will require an integrated understanding of all of
these biophysical, economic, social and cultural aspects.
Tourism
During 2007, the islands were declared “at risk” by the
President of Ecuador and by UNESCO’s World Heritage
Committee. The main concern was the rapid growth of
tourism and its influence on  immigration, invasive species
and pollution. Analyses cited complex and confused
governance, conflict among stakeholders, and the failure
to implement changes envisaged in the Special Law for
Galapagos as the driving forces placing the islands at risk
(Boersma et al. 2005, UNESCO-IUCN 2007, Watkins &
Cruz 2007). Expanding tourism driven by growing global
markets is the greatest threat to the Galapagos (Watkins
& Cruz 2007) and the response has been inadequate,
despite several warnings (Epler 1993, MacFarland 2000,
amongst others). Tourism grew exponentially from the
1980s (Epler 2007, Watkins & Cruz 2007, Taylor et al. 2006)
and drove the rapid growth of settlements in the islands.
In the 2006 Galapagos census, 19,140 people were re-
corded, and over 25,000 are registered by INGALA as
permanent residents in the islands. This economic and
population growth has in turn driven additional invest-
ment in an ever accelerating cycle of growth as small
enterprises have grown around tourism and drawn more
immigrants to the islands (Watkins & Cruz 2007).
Tourism management in Galapagos proceeded with-
out research and holistic planning to manage such indirect
impacts. The tourism model initiated in the 1960s focused
on developing national and international private interests
because of their international market access and the im-
portance of generating finance for conservation. The model
focused on minimizing the direct impacts of tourism on
visitor sites through guides and controlled access, but
there was little consideration of the role of local residents
in tourism or vice versa (cf. Grimwood & Snow 1966,
Schaunenberg 1970, Anon. 1974, 2005, Kenchington 1989,
Epler 1993). Today, this tourism model finds itself under
severe pressure in the face of demands from the local
community for greater inclusion; the apparent alliance
between tourism and conservation, reflected in the linking
of tourism development with conservation financing has
also been questioned (Grenier 2007a).
It is likely that global influences in the Galapagos will
continue to grow: tourism is the most rapidly growing
business in the world (Taylor 2001, Taylor et al. 2006,
Epler 2007). As the world has “globalized” so the tourism
influence has grown; investment will create more infra-
structure, increasing pollution and habitat loss. Small
islands throughout the world have seen the need to
manage these impacts (Apostolopoulos & Gayle 2002,
Douglas 2006); managers will need to address tourism
and how it is linked to invasive species, pollution and
habitat loss through urbanization, commerce, invest-
ment, employment and transport (Watkins & Cruz 2007).
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Invasive species
Invasive species present the greatest risk for native and
endemic species on isolated islands and archipelagos
(Causton et al. 2006, Tye 2006). Many domesticated plants
and animals were brought to Galapagos since the 18th
century, to provide feral food sources and support
agricultural development. Threats from these were the
focus of early conservation actions, in eradicating goats
for example. The globalization of Galapagos threatens to
bring more invasive species through international cruise
ships, private yachts and direct flights to the islands from
other countries. Of perhaps greatest concern are the
increasing risks of arrival of diseases and less obvious
species such as insects (Kilpatrick et al. 2006). Early
colonists converted tracts of native vegetation to agri-
cultural use, creating large areas that are now increasingly
susceptible to invasive species. The failure to manage the
arrival of new invasive species is linked to the failure to
establish effective institutional and organizational
arrangements for quarantine and to modify the education
system in Galapagos to fit local realities; these problems
are at root organizational, political and cultural, rather
than biological.
Energy use and waste management
Energy requirements have grown with tourism and the
human population. Since most energy is still produced
from fossil fuels, growth will lead to increased risk of
pollution including oil spills. The Jessica oil spill of 2001
(Edgar et al. 2003a, 2003b, Gelin et al. 2003, Kingston et al.
2003) was a warning. Problems of urban pollution, solid
waste management and contamination of groundwater
in the highly porous volcanic substrate are growing with
urban development and a growing population.  The
increasing numbers of hotels, ships and associated
businesses operating in the islands will increase the
likelihood of groundwater and marine contamination.
Habitat loss
Various habitats have already undergone substantial
anthropogenic change in the Galapagos. Perhaps the most
obvious has been the conversion of the highland areas of
San Cristobal, Santa Cruz, southern Isabela and Floreana
to agricultural zones, stripped of native vegetation and
converted into fields that are highly susceptible to
invasive species. In addition, there is growing evidence of
habitat shifts that result from El Niño events exacerbated
by interactions with over-harvesting and over-stocking
with livestock, producing circumstances increasingly
favourable for invasive species.
THE FUTURE OF RESEARCH IN GALAPAGOS
The gaps in research effort in Galapagos weaken decision
making. Integrated research is required to understand
complex systems including interactions and flows and
communicate results effectively with collaborating
partners. Integrated research would provide critical
information on political, social, economic and cultural
aspects of Galapagos which, coupled with biological
knowledge, will be vital for decision making and
understanding of the long term consequences of today’s
actions. In the absence of integrated information and a
shared view of the future of the Galapagos Islands, it is
likely that conflicts based on divergent perceptions will
increase. It is furthermore likely that the bridges between
the local community and research will remain weak,
deepening conflicts and impeding management of the
consequences of globalization in Galapagos.
The recent “Galapagos at risk” declarations arise from
analysis of the remarkably rapid economic and popu-
lation growth in the islands and the clear links between
this growth and increasing risks for biodiversity. The
recognition of these risks demonstrates acceptance of the
challenges that Galapagos faces, of weak governance,
market pressures and globalization of islands that must
maintain a degree of isolation in order to maintain their
biological and cultural values. The declarations should
be viewed as opportunities to implement changes in the
islands. Researchers in Galapagos are not without a role
in this human ecosystem: they are critical and important
players and have the responsibility not only to practice
what they preach but also to provide integrated and
complete information to decision makers.
One of the major challenges in Galapagos is the absence
of a shared view of the present, past or future of the
islands. A major challenge has been the failure to
incorporate social, economic and cultural understanding
with a biological perspective to create a holistic view of
the islands: a gap in terms of inventorying the base
conditions of this complex human ecosystem. Differences
in perceptions and perspectives have been the basis of
many local conflicts; the resolution of these conflicts and
the capacity to work together will depend to a great extent
on developing a shared understanding of the Galapagos
socio-ecological system. The justifications for applying
integrated research and management approaches to
islands were described as far back as the 1990s (Beller et
al. 1990) and the call for more integrated research in
Galapagos has been emphasized in the Galapagos National
Park Management Plan (Anon. 2005) and in a recent analy-
sis of social research in Galapagos (Ospina & Falconi 2007).
Developing an understanding of the social ecology of
Galapagos will require a shift in research focus. Sub-
stantial baseline information remains to be gathered. The
integration of social and biological sciences can also serve
to draw together distinct players and their concerns. The
implementation of a research strategy in the social sciences
is a priority to ensure the effective provision of information
to the Government of Ecuador to support decision making
that will ensure the future conservation of the islands.
The human ecosystem model presented here is one of
many that can be used to frame appropriate research
questions. Irrespective of the model we employ, we need
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to accept that we are working in a socio-ecological
system and that understanding this system requires col-
laborative integrated research. Ospina & Falconi (2007)
indicate major gaps in our understanding of agriculture,
real estate, land use, quality of life, repro-ductive health,
lives of children, drug use, security, youth, violence, com-
munication and international cooperation. They indicate
the need to prioritize research on economic growth, limits,
governance, planning processes, culture, identity and
tourism. Priority social, economic and cultural research
should include, but not be limited to, the following key
areas partially derived from Ospina & Falconi (2007):
– Geography: understanding local and national politics,
economics, and the culture and social ecology of the
Galapagos including analyses of limits to growth and
economic constraints and the breakdown of the
geographical isolation of Galapagos.
– Economics: understanding financial and economic
flows, equity, investment and credit, market cycles
and the social and economic consequences of tourism
development.
– Assets: understanding human resource management,
the regulation of immigration, and employment
including capacity building, health systems, education
systems and human resources.
– Politics: understanding governance, decision making,
institutions, organizations and politics of the Gala-
pagos including public sector administration and
conflict resolution.
Ultimately, the establishment of a model for under-
standing and integrating social and biological sciences in
Galapagos is an important step towards providing the
necessary information for decision making for a sustain-
able future in the islands. Integrated human ecosystem
approaches are increasingly being applied in the world
and are exemplified in calls for interdisciplinary analysis
in conservation (Johns 2007), the Millennium Ecosystem
Assessments and the National Science Foundation’s new
Coupled Natural/Human Systems grants.
The Galapagos has suffered years of “crisis” manage-
ment with incomplete information on the social and
cultural systems in the islands. In 2007, the crisis was
recognized nationally and internationally. We need to
begin to view the islands as a holistic system, with research
efforts to encompass and integrate the biophysical, social,
economic and cultural sciences, without forgetting the
extremely rich and critically important history of bio-
physical research in the islands.
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